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Peninsula ribbon snakes, Thamnophis sauritus sackenii, were collected 
for 14 months. Of 90 individuals collected and examined, 42 were females, 
29 were males, and 19 were neonates. Females had a larger body length 
than did males. The smallest, sexually mature female had a snout-vent 
length of 428 mm. Mating occurred from March through May. Parturition 
occurred from June through October. Vitellogenesis began in spring and 
ovulation occurred between April and May. Spermatogenic activity occurred 
from August through December and testes were regressed during other 
months. 
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INTRODUCTION 
Thamnophis sauritus is a semiarboreal, semiaquatic, viviparous snake. 
It is a member of the garter snake group: familf Colubridae, subfamily 
Natrkinae. The species ranges from southern Ontario and southern Maine, 
westward to the Mississippi River, and southward to the Lower Florida Keys 
(Rossman, 1963). 
Rossman (1963) recognized three subspecies in Florida. The peninsula 
ribbon snake, Thamnophis 8aun'tus sackenii, ranges from extreme southern 
South Carolina south throughout peninsular Florida, excluding the Big Bend 
region of the Gulf Coast, to the Florida Keys. The ea.stern ribbon snake, 
T. 8. saun'tus, occurs in the Florida panhandle, and the blue-striped ribbon 
snake, T. 8. nitae, inhabits east Wakulla County south to the Withlacoochee 
River. 
The peninsula ribbon snake ranges m length from 460 mm to 635 
mm with a record length of 1016 mm (Conant, 1975). This very slender . 
snake has a middorsal stripe that is less distinct than the lateral stripes; 
occasionally, the middorsal stripe is absent. The scales are keeled and the 
anal plate is single. The dorsum is brown and the coloration of the venter 
is yellowish-white. The tail is very long. Anurans and fish are the 
principal diet (Carr, 1940; Duellman and Schwartz, 1958; Rossman, 1963; 
Wright and Wright, 1957). 
Carr ( 1940) stated that T. 8. 8ackenii is found in "marsh-borders 
and wet meadows; lake, pond and stream shores. Willow thickets and 
inundated meadows are a favorite habitat." Duellman and Schwartz (1958) 
stated that in south Florida ribbon snakes are most abundant in the 
Everglades. 
Reproduction is a major aspect of any species life history. In 
Thamnophis, most of the research on reproductive biology has been done on 
T. sirtalis (Blanchard and Blanchard, 1942; Fox, 1952; Fox, 1954; Fitch, 
1965; Crews and Garstka, 1982). 
A study of the western ribbon snake, T. pro:nmus, was done by 
Tinkle (1957) in southeastern Louisiana. He found that 88% of adult 
females were gravid during July through August. The mean annual 
reproductive potential based on 13 gravid females was 13.0. This was 
calculated by counting certain groups of ovarjan follicles. Tinkle stated "in 
general, the larger the female, the larger the brood produced." Tinkle's 
study also revealed that, although most T. proximus reached sexual 
maturity at an age of two years, some did not mature until their third 
sprmg. There was also an indication that a female may have produced 2 
broods in 1 year. After reviewing the work of Carpenter (1952a,b), Tinkle 
( 195 7) concluded that northern T. saun'tus reach sexual maturity at a 
smaller size than did T. proximus. Also northern T.saun'tus and T. 
proximus reach sexual maturity in 2 or 3 years, but a greater percentage of 
southern snakes mature at a younger age. 
Carpenter (1952a,b) studied the ecology of the ribbon snake in 
southern Michigan and reported the females were sexually mature at a 
minimum body length of 421 mm. Females were gravid during May. From 
5 pregnant females, the average number of young reported was 10. Males 
and females were born in equal numbers. Furthermore, Carpenter reported 
that a captive female of both T. sauritus and T. sirtalis had embryos during 
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two successive years even though no breeding had taken place during this 
time. Blanchard and Blanchard (1942) recorded a captive female T. sirtalis 
that produced broods for 6 successive years without breeding throughout 
the entire time. These observations have been taken as evidence that 
females must be capable of storing viable sperm for an extended time after 
copulation. 
Ditmars (1936) commented that the eastern ribbon snake produces 
broods much smaller than most species in the genus. He stated that the 
average brood size is 12. Wright and Wright (1957) reported July and 
August parturition for T. saun'tus saun'tus in the northern portion of its 
range. Rossman ( 1963) reported that mating occurs in April in the 
northern part of the range after a spring emergence from winter hibernation. 
Burt ( 1928) found that the mean brood size in northern Michigan was 6 in 
5 broods. 
In Florida, where no true hibernation takes place, mating may occur 
earlier than April (Rossman, 1963). Southern ribbon snakes are born in 
July and northern ribbon snakes are born in August, with much overlap 
(Rossman, 1963). Rossman (1963) stated that parturition occurred from 2 
July through 4 October. The 4 October date is for a female from north 
Florida. Rossman suggested this may have been her second brood in that 
year. Rossman (1963) based his speculation on an August female that 
contained early embryos that he stated "almost certainly would not have 
have been born until late September and possibly represented second 
broods." Telford ( 1952) indicated that a female T. s. sackenii had 12 
normal progeny on 9 July and had 4 more on 16 September which were 
malformed and born dead. Iverson (1978) also postulated that ribbon snakes 
could produce 2 broods in a single year b~ on parturition dates. 
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Rossman (1963) reported a mean clutch size of 15.8 for 12 
broods from Florida ribbon snakes. Iverson (1978) reported clutch sizes of 
8, 2, and 22 based on embryos and nearly full term young from Florida. 
The 22 were from a female whose total length was 204 mm. Telford (1952) 
recorded brood sizes of 12, 16, 17, 22, and 26 for females from the Lake 
Shipp area in Polk County, Florida. Curiously, he also stated that "every 
litter was accompanied by 2 or 3 yellow infertile eggs." Ditmars (1936) 
only comment about T. s. sackenii was that "it produces small broods of 
living young." 
Ophidian gonads are paired and situated within the abdominal cavity. 
The testes are oval and are asymmetrically arranged with the right testis 
anterior to the left one. The right gonad is usually longer than the left 
(Fox, 1952). The intromittent organs of the male are paired saclike 
structures called hemipenes (Porter, 1972). The hemipenes lack erectile 
tissue and when flaccid lie under the skin at the base of the tail next to the 
cloaca (Porter, 1972). Each tubular hemipenis has a longitudinal groove, the 
sulcus spermaticus, running from base to tip. The groove functions in 
sperm conduction (Porter, 1972). The epididymis is a highly coiled portion 
of the ductus deferens where sperm are stored over the winter (Crews and 
Garstka, 1982). 
Fox (1977) stated that the ductus deferens is a major site of sperm 
storage in many snakes. Some authorities stated that the epididymis is the 
site of sperm storage w bile others believe that the duct us def erens is the 
major storage area. 
An enlarged portion of the renal tubules has been described in several 
species of male snakes and lizards (Fox, 1952). This region of the kidney is 
called the renal sex segment. Although the function is not clearly 
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understood, the tubules in the sex segment appear to contain secretory 
material in their lumens. The relative secretory activity is apparently under 
the influence of testosterone (Fox, 1977). Cuellar et al. (1972) provided 
evidence that the sex segment secretion may activate sperm. Devine (1975) 
propounded the notion that the sex segment supplies secretions which form 
a copulatory plug in Thamnophis butleri, T. sirta/.is, and Nerodia taxispilota. 
The plug presumably prevents other males from copulating with that 
female. 
Bilateral asymmetry occurs in the reproductive organs of the female. 
The ovaries are sacular with hollow lymph filled cavities (Porter, 1972). 
The right ovary is anterior and is usually longer than the left ovary. The 
oviduct encapsulates the ovary , so it appears as one long tube. Hence, the 
difficulty in immediately ascertaining whether eggs are yolked ovarian eggs 
or oviducal eggs. When in the ovary the yolked eggs are surrounded by the 
ovarian membrane and appear to be bunched together. When the eggs are 
in the oviduct, they are separated by a constricted section of oviducal wall. 
Follicles in various stages characterize the ovary. There is a remarkable 
change in size from the minute previtellogenic follicle to the greatly enlarged 
vitellogenic follicle. Crews and Garstka (1982) described in detail a model 
for vitellogenesis. They suggest that prior to mating a gonadotropic 
hormone secreted by the pituitary stimulates the follicles to secrete a modest 
flow of estrogen. &trogen causes the coelomic fat bodies to release fatty 
molecules. They also stated that estrogen causes the liver to incorporate 
the fatty molecules into the production of vitellogenin, a circulating yolk 
lipoprotein. Vitellogenin leaves the circulatory system and is stored in cells 
in the dermis. 
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Garstka and Crews ( 1981) stated that a pheromone may be associated 
with vitellogenin which attracts males for mating. They suggested that 
perhaps during courtship while the female is hyperventilating this dermal 
lipid is forced through the thin skin in the hinge areas between the scales 
and this seemed to accentuate male courtship. Crews and Garstka (1982) 
proposed that the pituitary responds to the act ol mating by secreting a 
greater quantity of gonadotropic hormone. This then causes the ovaries to 
secrete more estrogen and the estrogen stimulates the liver to produce more 
vitellogenin. The circulatory system carries vitellogenin from the liver and 
the skin to the ovaries. The vitellogenin is incorporated by the developing 
eggs in yolk production. 
These yolked ovarian eggs grow and eventually rupture the walJ of 
the ovary, (ovulation)(Porter, 1972). The eggs then move into the oviducts 
where fertilization takes place. After ovulation, the ruptured follicles become 
corpora lutea. 
The purpose of this study is to provide reproductive information 
about Thamnophis saun·tus in peninsular Florida. This is the first time that 
an in-depth reproductive study has been done on this form in Florida. 
Snakes were sampled from one population in sou th east Florida for 14 
months. Various morphometric data were collected from each specimen 
along with a detailed set of data on reproductive status. 
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STUDY AREA 
The study area is located 16.10 km south of Fellsmere in Indian 
River County (T32S and T30S; R37E), in the upper St. John's marsh 
(Figure 1). The dominant marsh plants are: sawgrass ( Cladium jamaicensis), 
coastal plain willow (Salix caroliniana), cordgrass ( Spartina bakers}, water 
hyacinth (Eichhornia crassipes), and wax myrtle (Myrica cenfera). Brazilian 
Pepper (Schinus terebinthsfolius) grows along the levee adjacent to the 
swamp. 
Snakes were collected on an 8.0 km stretch of Indian River County 
Road 512, north of the intersection with State Road 60. Indian River 
County Road 512 traverses expanses of marsh and land that have been 
converted for citriculture. The peninsula ribbon snakes were abundant in 
the marsh area. 
Other abundant snakes m the area include the following species: 
Florida green watersnake (Nerodia cyclopion floridana), Florida watersnake 
(Nerodia fasciata pictiventn's), corn snake (Elaphe guttata guttata), yellow 
ratsnake (Elaphe obsoleta quadrivittata), south Florida swamp snake 
(Seminatrix pygaea cyclas), striped swamp snake (Regina aliens), eastern mud 
snake (Farancia abacura abacura), Florida brown snake (Storeria dekayi 
victa), southern ringneck snake (Diadophis puntatus punctatus), and the 






Figure 1. Study Site. Indian Rive~ CMmty, FloridL 
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MATERIALS AND METHODS 
Forty-two adult female and 28 adult male Thamnophis saun'tus were 
collected from February 1984 to March 1985 (Appendix 1). Eleven neonates 
from Vero Beach in Indian River County and 8 neonates from adjacent 
Osceola County were examined. Both broods were from wild-caught 
females that were later released. An additional male specimen from the 
Florida State Museum, UF 55857, was also examined. Specimens were 
collected by road collecting. All live snakes that were not used for 
histological purposes were frozen within 24 hours of capture. Road-killed 
specimens were also frozen. 
Selected males were killed with sodium pentobarbital and their testes , 
ductus deferentia, and center segments of kidneys removed. After fixation m 
buffered formalin, the tissues were embedded in paraffin, sectioned , and 
stained with hematoxylin and eosm. Total length, snout-vent length , tail 
length, and body mass were recorded prior to dissection. The external 
morphological measurements were taken with a meter stick. Body mass was 
measured with a Mettler analytical balance. 
Sex was determined by examining the gonads. Testes, ovaries, 
ovarian follicles, and oviducal eggs were measured in situ with a needlepoint 
dial caliper. All ovarian follicles greater than 1 mm in diameter were 
measured and counted. All corpora lutea were counted. Reproductive 
organs and oviducal eggs were removed, blotted dry with a Kim-wipe, and 
masses were measured. Specimens were tagged, fixed in 10% formalin , and 
later transferred to 40% isopropanol. Adults were deposited in the 
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herpetology collection at the Museum of Comparative Zoology, Harvard 
University. Neonates were deposited in the Florida State Museum. 
All statistics were calculated on an IBM Personal Computer using the 
EPIST AT ST A TISTICAL PACKAGE. Correlation was determined by 
Pearson product moment correlation of coefficient. Slope of the regression 
was determined and significance was evaluated by Student's t-test. Ratio 
data were transformed via the arcsine procedure prior to significance testing. 
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RESULTS AND DISCUSSION 
Size at Maturity 
Females were considered sexually mature if oviducal eggs, corpora 
lutea, yolked ovarian follicles, or stretched oviducts were present. Stretched 
oviducts indicated that parturition had recently taken place. By these 
criteria the smallest sexually mature female measured 428 mm snout-vent 
length, and possessed corpora lutea and stretched oviducts. 
Tinkle (1957) reported that the smallest sexually mature female 
Thamnophis proximus had a snout-vent length of 485 mm. He also stated 
the mean length of 58 gravid females was 595 mm, but most of the females 
in that Louisiana population reached sexual maturity at a body length of 
approximately 500 mm. 
In a study of Michigan T. s. sauritus, 11 gravid females were less 
than 466 mm snout-vent length (Carpenter, 1952b). An earlier study had 
reported females to average 600 mm total length at sexual maturity (Burt 
1928). However, if average tail lengths are subtracted from the total lengths 
reported by Burt, all these snakes were less than 466 mm snout-vent length 
as well (Tinkle, 1957). Tinkle concluded that northern T. sauritus mature 
at shorter lengths than southern T. proximus. 
Rossman ( 1963) studied T. sauritus from many locations in eastern 
North America, and found the 2 smallest sexually mature females to have 
snout-vent lengths of 346 mm and 371 mm, respectively. The smallest 
gravid female in my study was 435 mm snout-vent length. 
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Sexual Dimorphism 
The snout-vent length distribution of snakes m my study is shown in 
Figure 2. The smallest and largest adult males had snout-vent lengths of 
302 mm and 486 mm, respectively. The smallest adult female had a 
snout-vent length of 335 mm, while the largest female had a snout-vent 
length of 578 mm. 
There was a significant difference between mean snout-vent lengths of 
both sexes (p < .05) using a two tailed Student's t-test (Appendix 1). 
Females were larger than males, which concurs with Rossman (1963). 
Mean tail lengths for females and males were 221.4 mm and 200.4 
mm. respectively. A two-tailed Student 's t-test was done comparing the 
mean tail length/snout-vent length ratio of males and females. The means 
were not significantly different (p > .05). Therefore, males and females 
have proportionally similar tail lengths. However, Rossman (I 963) found 
that males had proportionally longer tails than females. He stated that the 
mean tail length/total length values ranged from 0.313 to 0.378 in males 
and from 0.299 to 0.350 in females. There was a significant, positive 
correlation between body weight and snout-vent length in all adult snakes 
(Figure 3). Carpenter's (1953) weight-length study for 2 species of 
Thamnophis in Michigan showed a significant, positive correlation . 
Male Reproductive Cycle 
Mature males had elliptical testes. It is well documented that the 
right gonad of snakes is larger than the left (Fox, 1952; Myers, 1965). 
Seven road-kHled snakes in my present study had one or both testes 
crushed. Nineteen males had the right testis larger the left. Three 
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Figure 3. Scattergram of Body Weight vs. Snout-Vent Length 
for Adult Thomnophia aountu from Indian River 
County (r = .55, p < .05, n == 71). 
14 
• 
6.8 mm to 15.2 mm. 
Seasonal fluctuation in testis size and weight corresponds to the 
male's spermatogenic cycle (Fox, 1952, 1954; Myers, 1965). Figure 4 
suggests a spermatogenic cycle beginning with a germinal quiescent phase 
from January to July, when the testes are the smallest. Testicular 
recrudescence commences in late summer and peaks in early winter. 
Testicular regression is accompanied by movement of spermatozoa from the 
testes into sperm duct where they are stored until spring mating. 
There was not a positive relationship between body mass and testis 
mass (Figure 5), so it was not necessary to standardize the data in Figure 
4. Likewise, there was no significant correlation between testis mass and 
snout-vent length (r = .833; p > .05). Fox (1952) demonstrated in west 
coast garter snakes ( Thamnophia elegans) that testis size tended to be 
independent of body size or age. 
A histological examination of the testes of selected specimens of T. 
saurilus was performed. The following is a descriptive account of the 
spermatogenic cycle (Figures 6 - 7). Testes from specimens taken in June, 
July, and January all show testicular development corresponding to Licht's 
Stage 1 (1967). Testes in Stage 1 are in a state of regression. The 
seminiferous tubules have a thin epithelium consisting essentially of gonial 
and Sertoli cells. The lumen of the seminiferous tubules is empty except for 
a few sperm cells trapped in what is presumably Sertoli cell syncytia 
(Johnson et al., 1982). Specimens from September and November both show 
testicular recrudesence; that is, seminiferous tubules from the September 
specimen correspond to Licht's Stage 3, and from November Stage 6. 
During August spermatogenesis began with a corresponding increase in 



















































































































Figure 5. Scattergram of Total Testis Mus va. Body Weight 




· Figure 6." Light Micrograph of Histological Sections Through 
Testis of Thamnophis sauritua. 
A. Stage 1 or Inactive Stage. 
B . . Stage 3 or ·Testicular Recrudescence. 
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Figure 7. Light Micrograph of Histological Sections Through 
Reproductive Structures of Male Thamnophis sauritus. 
A. Sexual Segment of Kidney. 
B. Ductus Deferens· Filled with Sperm. 
19 
the seminiferous tubules show abundant sperm development. However, since 
January shows completely regressed seminiferous tubules, the peak in 
spermatogenic activity presumably occurs in late November or December. 
Ductus_ deferentia from specimens in all months are filled ~ith sperm. 
Female Reproductive Qycle 
The ovarian cycle of T. aauntu is typical of many temperate zone 
colubrids (Tinkle, 1957; Betz, 1963; Myers, 1965; Bauman and Metter, 1977; 
Aldridge, 1979). Follicular growth is minimal throughout the year except 
for a brief period prior to ovulation (Figure 8) in which dramatic growth 
and yolk deposition occur (Crews and Garstka, 1982). 
Previtellogenic follicles of the quiescent phase were present in 
February. These minuscule follicles were transparent to white in color and 
the largest was 3.0 mm (Figure 8). By March yolk deposition has occurred. 
A female collected 23 March 1985 had yolked ovarian follicles; the largest 
follicle measured 9. 7 mm. Mating presumably occurs between March and 
May . . .-A specimen collected 25 May 1985 bore yolked ovarian follicles, the 
largest was 21 mm in length. 
Rossman (1963) suggested that mating may occur earlier than April 
in the extreme southern portion of the T. sauntu range. Certainly, the 
female collected 23 March with yolked ovarian follicles supports this notion. 
Copulation was not witnessed in this study. 
Ovulation occurs between April and May. After ovulation, the 
ovaries return to a quiescent phase where the follicles maintain their 
minimal size. The largest oviducal egg measured was from a fem ale 
collected on 8September 1984. The egg measured 60.7 mm in length and 
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Relationship of the Male and Female Cycles 
The spermatogenic cycle peaked approximately 6 months after the 
ovarian cycle (Figures 4 and 8). Sperm are available for fertilization after 
they have passed into the ductus deferens. Because there is a disparity in 
the timing of male and female reproductive cycles, it is necessary for both 
sexes to store sperm. In the ductus deferens of mature males spermatozoa 
were found throughout the year. For ~ample, Figure 7b shows a section 
through the ductus deferens of a male collected 23 June 1985. This 
conforms to sperm storage patterns reported for other snakes (Fitch, 1965; 
Myers, 1965; Goldberg and Parker, 1975; Bauman and Metter, 1977; Jackson 
and Franz, 1981; Johnson et al., 1982). 
Fox (1956} extensively studied the morphology of the seminal 
receptacles in fem ale garter snakes. Seminal receptacles are modified 
alveolar glands which are connected to the lumen of the oviduct by ciliated 
ducts. They are located at the anterior end of the oviduct and provide a 
storage area for sperm. The seminal receptacles are positioned so that the 
eggs are almost immediately fertilized after they enter the oviduct (Porter, 
1972). These receptacles enable many female snakes to store viable sperm 
for unusually long periods of time. Several studies report isolated captive 
individuals that have successfully fertilized eggs in the absence of recent 
copulation (Blanchard and Blanchard, 1942; Carpenter, 1952a; Telford, 1952; 
Fox, 1956). 
C~otalus wridia that breed in the fall retain sperm in the posterior 
portion of the oviduct through January after which the sperm enter the 
seminal receptacles (Ludwig and Rahn, 1943). Fox {1956) reported in spring 
breeding T. elegana ten-eatria sperm appear to move directly into the seminal 
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receptacles following copulation, as sperm had been observed in the 
receptacles in April. This may be the situation in T. s. sackenii; however, 
seminal receptacles were not histologically examined for sperm in this study. 
Brood Size 
From 7 broods, the mean brood size was 7.4 individuals (Table 1). 
Rossman (1963) observed a mean brood size of 15.8 individuals in 12 broods 
from Florida. He further stated that th~ mean for 69 broods of T. sauritu 
from all over eastem North America was 11 individuals. 
Based on a limited sample, there was not a significant correlation 
between the number of oviducal eggs and snout-vent length (r = -9.41; p 
> .05). Rossman (1963) remarked that "the size of the brood tends to 
increase with the size of the female." Blanchard ( 1937) reported that the 
number of eggs laid by the eastern ringneck snake (Diadoplaia punctatua) 
increases with increasing· body size of the female. Myen {1965) suggested 
that there is a trend for larger fem ale ringneck snakes in Florida to lay 
largerclutches. Clark (1970) reported a significant, positive correlation 
between clutch size and snout-vent length in Oarphophia. 
Fitch {1965) posed an interesting question concerning brood size in 
garter snakes and reptiles in general. Do fem ales that survive beyond the 
average life expectancy continue to produce successively larger litters or is 
there a reduction in the brood size after a few years, "even to the vanishing 
point as post reproductive status is attained?" Blanchard (1937) found that 
in the eastern ringneck snake from Michigan that there is a decrease in 
clutch size with old age. Myers, (1965) data were insufficient to 
demonstrate this in Florida Diadophia. 
Tinkle ( 195 7) stated "That in general the larger the female the larger 




BROOD SIZE IN ThmnopAia •••ritu 
SVL of Gravid Offspring Unfertilbed Collecting 
Female (mm)• Eggs Site 
464 8 embryos 4 study site 
570 3 embryos 9 study site 
438 13 term 0 study site 
435 4 term 0 study site 
453 5 term 0 study site 
no data 8 young no data Osceola Co 
no data 11 young no data Vero Beach 
Indian R. Co. 
• SVL = Snout-Vent Length 
after changes in female body size were corrected for, clutch or litter size 
varied significantly among years in 4 or 5 populations. Furthermore, clutch 
size in 3 populations was higher in years having above normal rainfall. 
They agreed with Ballinger {1983) that clutch size was more dependent on 
proximate environmental factors rather than on evolutionary causes. 
Generally, there is a 1:1 correspondence between the number of 
corpora lutea and the number of embryc;>s or yolk · masses in the oviduct 
(Betz, 1963). Theoretically, one could use postpartum females in which the 
copora lutea are still present and determine brood size by counting them. 
However, there may be some error in this method as some atretic follicles 
may become corpora luiea (corpora atretica) (L. Guillette, pers. comm.). 
There was not a significant correlation between the number of corpora lutea 
and snout-vent length (r = .14, p > .05). 
Geographic variation may account for differences in brood size 
(Rossman, 1963; Fitch, 1966). Ditmars (1896) reported a brood size of 3 
from a female T. sauritus from the northeast. Telford (1952) recorded a 
brood size of 26 from a female T. s. sackenii collected in Polk County, 
Florida. The largest litters of T. sirtalis are recorded from the northeastern 
states and the Great Lakes region (Fitch, 1965). 
Two gravid females from this present study showed a high degree of 
infertility (Table 1). Telford (1952) looked at 6 litters of ribbon snakes 
from Florida and noted that every litter was accompanied by 2 or 3· yellow 
infertile eggs. Garter snakes and other viviparous snakes often have eggs 
ovulated that remain unfertilized as well as embryos that develop abnormally 
and sometimes abort (Fitch, 1965). 
Fox (1956) hypothesized that fertilization occurs as a result of the 
eggs passing through the oviduct and stretching the oviducal wall. This 
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would exert pressure on the seminal receptacles, forcing sperm into the 
lumen of the oviduct at the time when sperm were critically needed for 
fertilization. He further stated that each egg would force out a certain 
amount of stored sperm and eventually the supply would be depleted. He 
felt this may explain the infertility seen in clutches. A corollary of Fox's 
hypothesis is that infertile eggs should be most frequent in the proximal 
portion of the oviduct. In my study th~y appeared scattered throughout the 
oviduct. 
Reproductive Potential 
Reproductive potential was estimated from the number of obviously 
enlarged yolked filled follicles ready for ovulation (Tinkle, 1962). This 
would represent the maximum number of neonates deposited in one year, 
which does not take into account infertility or atresia in the yolked 
follicles. The mean reproductive potential for 6 snakes was 10.8 (Table 2). 
Based on my sample, there was not a significant correlation between 
snout-vent length and number of yolked ovarian follicles (r = -9.41, p > 
.05). Tinkle (1962) reported a direct correlation between snout-vent length 
and reproductive potential in Crotalus atroz. In T. proximus a positive 
correlation has been shown between snout-vent length and reproductive 
potential (Tinkle, 1957). 
Neonates 
Neonates closely resemble adults in coloration. Table 3 lists · 
Rossman's (1963) findings on sex ratios and body lengths of broods from 4 
counties. My findings based onone brood from Indian River County and 
another from Osceola County have also been listed. In Florida, males 
averaged larger than females (Rossman, 1963). Some of the broods had 
skewed sex ratios (Table 3). Studies of snake populations indicate a 1: 1 sex 
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TABLE 2 
REPRODUCTIVE POTENTIAL OF Thamnophia aauntu FROM INDIAN 
RIVER COUNTY (Number of yolked ovarian eggs per female, mean -= 10.8, 
D = 6) 
Gravid Female Yolked Ovarian 









BODY LENGTHS AND SEX RATIOS FOR NEWLY BORN Tlasmraoplaia 
aaurilu FROM FLORIDA 
Locality n 
(County) 
1. Alachua 3 
6 
2. Broward 6 
7 
a. Collier 1 
5 
4. Wakulla 14 
11 
6. Indian R. 2 
8 
1 











































1 - 4 taken from Rossman, 1963 
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ratio at birth. This appeared to be true of Pituophis melanoleucua (Imler, 
1945) Crotalus, (Klauber, 1936; Julian, 1951), Thamnophis sirt·alis (Fitch, 
1966), Carphophis (Clark, 1970), Vipera berus (Presst, 1971). Fitch {1960) 
reported in a brood of 114 young-of-the-year copperhe~ that 84 were 
males and 30 were females. More neonates from my study area have to be 
sexed to make conclusions about sex ratios of T. s. sackenii. 
Parturition Dates 
The young are usually born in August in _the north and July in the 
south with considerable overlap (Rossman, 1963). Rossman (1963) reported 
a parturition date of 4 October for a female from north Florida. Telford 
{1962) stated that most T. sauritus from Polk County, Florida were born 
in July and August. Iverson (1978) reported a parturition date of 14 
October. He also recorded 2 females with nearly full term young from 16 
July. 
The 2 broods considered in my study were born 26 June 1984 
(Osceola County) and 19 July 1984 (Indian River County). Females 
containing full term young were collectedon 16 August 1984 and on 8 
September 1984. Ashton and Ashton (1981) stated that T. sauritu.s in 
Florida are born midsummer. I collected a number of females in October 




Thamnophis sauritus sackenii is sexually dimorphic: females are larger 
than males. In this population both sexes have proportionately similar sized 
tails. In both sexes there was a significant correlation between body mass 
and snout-vent length. Based on my sample total testis mass is not 
significantly correlated to snout-vent length. There was no significant 
correlation between total testis mass and body mass. 
Germinal quiescence occurred in males from winter through summer. 
Testicular recrudescence Qegan in the summer with peak spemaiogenic 
activity in November or December. By January there was testicular 
regression. Sperm were present in the ductus deferens all year. 
Vitellogensis occurred in March. Between April and May ovulation 
occurred. Mating occurred from March to as late as May. The smallest 
sexually mature female was 428 mm snout-vent length 428 mm. Mean 
brood size was 7.4 in 7 broods. 
There was no significant correlation between either snout-vent length 
and brood size, between reproductive potential and snout-vent length. 
Parturition ranged from June through perhaps October. 
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APPENDIX 1 
MORPHOLOGICAL DATA FOR ADULT Thamnophia 
sauritua UTILIZED IN THIS STUDY 
Field No. Collection Sex Body Wt. SVL Tail 
Date (grams) (mm) (mm) 
002 2-18-84 m 23.87 413 50 
003 2-18-84 m 18.82 415 50 
004 2-18-84 m 16.36 365 178 
007 4-20-84 m 17.67 431 129 
015 4-21-84 m 7.04 311 239 
019 5-7-84 m 18.69 446 
020 5-7-84 m 12.60 405 
022 6-26-84 m 13.20 377 
027 6-2-84 m 7.97 356 
028 6-2-84 m 17.00 428 107 
030 6-3-84 m 15.71 391 
031 6-3-84 m 16.17 390 
034 6-23-84 m 27.35 483 
037 6-28-84 m 23.58 486 126 
038 7-7-84 m 10.43 367 
040 7-14-84 m 20.26 454 193 
041 7-15-84 m 19.68 451 
042 7-28-84 m 23.43 405 
044 7-29-84 m 17.41 451 189 
047 8-8-84 m 12.43 379 284 
050 8-15-84 m 5.33 302 372 
051 8-20-84 m 21.46 432 243 
054 9-8-84 m 22.32 440 233 
059 9-20-84 m 24.77 475 
064 11-11-8 m 16.90 425 
066 11-18-8 m 14.88 396 311 
068 1-30-85 m 18.89 445 
069 2-17-85 m 18.31 418 
073 4-18-77 m 441 232 
001 2-18-84 f 16.55 383 125 
005 3-24-84 f 18.27 402 172 
006 3-24-84 f 14.25 374 205 
008 4-20-84 f 28.62 480 
009 4-20-84 f 24.52 475 
010 4-20-84 f 28.42 435 
011 4-20-84 f 41.52 475 
012 4-20-84 f 58.80 671 
013 4-21-84 f 61.26 678 
014 4-21-84 f 20.12 433 
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Field No. Collection Sex Body Wt. SVL Tail 
Date (grams) (mm) (mm) 
016 4-21-84 f 35.20 455 189 
017 4-28-84 f 25.84 464 
018 6-7-84 f 34.69 512 138 
021 5-20-84 f 23.62 461 
023 5-25-84 f 27.89 444 222 
024 5-25-84 f 18.24 440 185 
025 5-25-84 f 48.12 . 491 175 
026 5-28-84 f 26.14 491 161 
029 6-2-84 f 17.59 416 
032 6-3-84 f 19.53 419 216 
033 6-9-84 f 14.20 408 
035 6-25-84 f 36.66 464 221 
036 6-25-84 f 69.00 670 120 
039 7-7-84 f 16.66 406 275 
043 7-28-84 f 27.97 501 
048 8-9-84 f 32.62 500 167 
049 8-16-84 f 40.82 438 270 
052 8-20-84 f 16.75 428 
053 9-4-84 f 13.88 443 
.. --
055 9-8-84 f 31.76 435 
066 9-8-84 f 32.35 453 
057 9-15-84 f 19.36 440 307 
068 9-16-84 f 8.38 335 392 
060 9-22-84 f 36.90 496 235 
061 10-6-84 f 21.23 440 316 
062 10-6-84 f 20.35 455 
063 10-20-84 f 37.09 670 205 
066 11-18-84 f 24.48 429 
067 12-2-84 f 21.00 458 389 
070 2-18-86 f 21.13 447 403 
071 3-10-85 f 33.64 620 295 
072 3-23-85 f 25.72 429 
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